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POWER MANAGEMENT SYSTEM ASSOCIATED WITH 
SEMICONDUCTOR MANUFACTURING FACILITIES 

CROSS-REFERENCE TO RELATED APPLICATION 
[0001] This application relies for priority upon Korean Patent Application No. 2001-20767, 
filed on April 18, 2001, the entire contents of which are hereby incorporated herein by 
reference for all purposes as if fully set forth herein. 

Field of the Invention 

[0002] The present invention generally relates to semiconductor manufacturing facilities, and 
more specifically to a power management system associated with semiconductor 
manufacturing facilities for preventing operational malfunctions due to transient interruption 
or suspension of AC power. 

BACKGROUND OF THE INVENTION 
[0003] Transient power interruption, or suspension, may happen from various causes, for 
example, an unstable power supply environment in a local area, or an intentional severance of 
a power supply line (or cable) for power maintenance work. When AC power supplied 
through a power line temporarily goes down to a low level due to such transient power 
interruption, loading devices or equipment at a consumer's side will malfunction or be out of 
order. 

[0004] Several techniques for preventing malfunctions due to a transient power interruption 
have been disclosed in U.S. Patent 5,216,897, Japanese Patent Publication Heisei 12-102195 
and Heisei 1 1-178245, and Korean Patent Application 1998-021364. In U.S. Patent 
5,216,897, applicable to an air conditioning system, circuits reducing delay times by 
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predetermined periods are employed to prevent an abnormal voltage drop due to a 
simultaneous supply of power to plural air conditioners at a time of power recovery. The 
Japanese Patent Publication 12-102195 proposes a mechanism for preventing malfunctions in 
loading devices which raises the voltage of a battery, converts the increased voltage into AC 
power through an inverter, and then applies the AC power to the loading devices. Meanwhile, 
the Japanese Patent Publication 1 1-178245, including a DC link circuit for receiving a DC 
voltage converted from a converter, a subsidiary condenser, and a switching circuit, controls 
input/output current operations with the switching circuit in order to prevent malfunctions of 
loading devices. The Korean Patent Application 1998-021364 prevents malfunctions of 
loading devices by utilizing a rectifier, a condenser, and a diode, and prevents a voltage drop 
due to an excessive current flow by blocking a power supply from loading devices consuming 
a lot of power by means of a reverse-biased diode when the power supply recovers. 
[0005] A transient power interruption, or suspension, is generally defined as a feature of time 
that lasts less than 1 second from power shut-off until power recovery. When a time interval 
without power lasts longer than 1 second, it is regarded as a long-term power interruption, or 
suspension, that is distinguishable from the transient power interruption, or suspension. 
[0006] Figure 1 shows a conventional power supply system for semiconductor manufacturing 
facilities. The system is operable in 3-phase 208V AC power provided from a power 
distributor. Referring to Figure 1, the system includes: a motor 23; an inverter (or a frequency 
converter) 21 controlling the speed of the motor 23; a heater 27; and a solid-state relay (so- 
called, SSR) 25 controlling power on/off operations for the heater 27; a compressor 3 1 ; cutoff 
devices 15, 17, and 19, protecting the aforementioned devices from overload, a power relay 5 
to cut off the supply of AC power from the distributor; an emergency power cutoff circuit 3; 
and PLC (programmable logic controller) 1 1 for controlling the loading devices such as the 
motor 23, the heater 27, and the compressor 31. 
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[0007] It is required for the power supply system of Figure 1 to be provided according to a 
specific design rule in order to be operable in a normal condition even during transient power 
interruption. For instance, a magnetic contactor (MC, so-called, "power relay") must 
maintain a turned-on state for 1 second, and all loading control devices (e.g., PLC, and digital 
meters) must maintain a turned-on state for 1 second. Further, in a main control system for 
operating peripheral devices cooperated with a reaction chamber in a general semiconductor 
manufacturing process, a feedback signal for checking an operation status of a chiller must 
maintain an active state for 1 second. If transient power interruption occurs under insufficient 
conditions with the necessary design rules, the power relay 5 is tripped open and all the 
loading control devices are shut down by being situated out of an input power range. 
Moreover, the feedback signal is disabled at the same time as the devices' shutdown. As a 
result, the chiller cannot be operable in a normal state, thereby causing an increase in 
temperature in the reaction chamber and damage to semiconductor products. 
[0008] Figures 2A, 2B, and 2C shows operational states of the power supply system of 
Figure 1, relative to a waveform of AC power transmitted through a power cable, powering 
states of all the loading control devices, and waveforms of feedback signals transferred to a 
main control system from a chiller, respectively. While the AC power is 100% fully supplied 
to the facilities, all loading devices start to be conductive with a run switch turned on. At 
some time after that, if a power drop (or voltage drop) occurs due to, e.g., an accident at a 
power transmitter, then the AC power is not further supplied thereto through the power cable, 
and the power level drops to 0 % as shown in Figure 2A. Then, all the control devices stop 
their operations as shown in Figure 2B. Therefore, the feedback signals, as shown in Figure 
2C, for representing current operation states of the chiller are disabled. If the time between 
power recovery at t2 and the power drop at tl is less than 1 second, it is a transient power 
interruption. All operations of the loading devices are shut down during the period of the 
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transient power interruption. Afterwards, when the power recovers and the run switch is 
turned on, all the devices in the facilities start to operate. On the other hand, the next power 
drop occurs at t3 and lasts beyond 1 second, that is, it is a long-term power suspension. The 
loading devices are also shut down. The next power recovery at t4 and the turning-on of run 
switch at t5 enable the loading devices to be operable. A stop switch at t6 forces termination 
of work in the overall facilities. 

[0009] Accordingly, in a semiconductor manufacturing facility, the conventional power 
supply system is shut down when transient power interruption occurs, which is very 
disadvantageous in semiconductor manufacturing procedures, causing problems such as an 

y increase of temperature in a reaction chamber due to a disabled chiller, resulting in damage to 

S semiconductor products, and degradation of processing efficiency. 

r SUMMARY OF THE INVENTION 

S [0010] It is, therefore, an object of the present invention to provide a power management 

• i% 

2 system capable of preventing a shut-off or malfunction of devices in manufacturing facilities 

fy 

even when transient power interruption, or suspension, occurs. 

[0011] It is another object of the present invention to provide a power management system 
capable of stabilizing process conditions in semiconductor manufacturing facilities even when 
transient power interruption occurs. 

[0012] In order to attain the above objects, according to an embodiment, a power 
management system includes an emergency cutoff circuit, a first power controller, and a 
second power controller. The emergency cutoff circuit controls a main power relay in order 
to maintain a supply of AC power for a predetermined period when transient power 
interruption, or suspension, occurs. The first power controller is charged up with a DC 
voltage provided from a rectifier (or a converter), and discharges the DC voltage for a 
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predetermined time when an AC power is not supplied through a power supply line thereto 
due to transient power interruption. The second power controller receives the DC voltage 
provided from the first power controller at the first coil and outputs a predetermined operation 
voltage at the second coil during transient power interruption. The second power controller 
determines a holdup time (a time that a charge voltage at the first coil reaches the output 
voltage at the second coil, i.e., a minimum operation voltage) when an AC power supply is 
shut down due to transient power interruption, using a charge voltage of the first power 
controller and the DC voltage at the first coil. 

[0013] A power management system including the emergency cutoff circuit and the first and 
second power controllers is installed in a chiller of semiconductor manufacturing facilities, as 
an exemplary practice. 

[0014] Thus, even while transient power interruption occurs at for example local areas in 
which power supply condition is unstable, it is possible to secure normal processing 
operations in a semiconductor manufacturing facilities because process inertia and hold-up 
times increase through the emergency cutoff circuit and the first and second power 
controllers. 

[0015] The foregoing features and advantages of the invention will be more fully described 
in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] A more complete appreciation of the present invention, and many of the attendant 
advantages thereof, will become readily apparent as the same becomes better understood by 
reference to the following detailed description when considered in conjunction with the 
accompanying drawings in which like reference symbols indicate the same or similar devices, 
wherein: 
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[0017] Figure 1 is a schematic diagram illustrating a construction of a conventional power 
supply system for a semiconductor manufacturing facilities; 

[0018] Figures 2A through 2C are timing diagrams of operations in the system shown in 
Figure 1 when transient power interruption occurs; 

[0019] Figure 3 is a schematic diagram illustrating a construction of a power supply system 
according to an embodiment of the invention; 

[0020] Figure 4 is a circuit diagram of an emergency cutoff circuit shown in Figure 3; 
[0021] Figure 5 is a functional schematic diagram of the first and second power controllers 
shown in Figure 3; 

[0022] Figures 6Aand 6B show a comparison of operation concerning all loads in a period of 
transient power interruption between the conventional art and an embodiment of the present 
invention; 

[0023] Figure 7 is a circuit diagram of the first power controller shown in Figure 3 or 5; 
[0024] Figure 8 is a circuit diagram of the second power controller shown in Figure 3 or 5; 
[0025] The Figures 9A through 9D are timing diagrams regarding operations involved in the 
power management system according to the present invention; and 

[0026] Figure 10 is a block diagram illustrating an exemplary construction of semiconductor 
manufacturing facilities associated with an embodiment of the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0027] In the following description for purposes of explanation, specific numbers, materials 
and configurations are set forth in order to provide a thorough understanding of the present 
invention. However, it will be apparent to one skilled in the art that the present invention may 
be practiced without the specific details. In other instances, well-known systems are shown in 
diagrammatic or block diagram form in order not to obscure the present invention. 
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Throughout the following description concerning an embodiment of the invention, "loading 
devices" means various equipment or devices employed in semiconductor manufacturing 
facilities, e.g., a motor, a heater, a compressor, a chiller, and so on. Meanwhile, "control 
devices" means those devices that operate the loading devices. 

[0028] A power management system disclosed herein prevents a power relay from being 
tripped (or turning off) and also prevents a shut-down of the facilities by using first and 
second power controllers in order to secure normal operations of loading devices in a 
semiconductor manufacturing facility even while transient power interruption occurs. The 
first and second power controllers cause an operation voltage for the loading devices of the 
S facilities to maintain a minimum operation voltage during the transient power interruption, 
O i.e., for 1 second, increasing a holdup time by means of a capacitance thereof The power 

W management system may also be applied to a chiller for controlling temperature in a reaction 

;L chamber belonging to semiconductor manufacturing facilities, so that the chiller is free from 

PI malfunction even when there is no supply of AC power due to the transient power 

q interruption. 

[0029] Figure 3 shows a schematic construction of an embodiment of a power management 
system according to an embodiment of the invention. Referring to Figure 3, the power 
management system includes a power distributor 31 for supplying 208V AC power in 3- 
phase; a magnetic circuit breaker 33 connected between the distributor 3 1 and a power supply 
terminal 34; a step-down transformer 35 for reducing the 208V AC power supplied through 
the magnetic circuit breaker 33 to 24V AC; an emergency cutoff circuit 37 connected to the 
step-down transformer 35; a power relay (Kl) 39 connected to the magnetic circuit breaker 33 
through the terminal 34 and responding to an output of the emergency cutoff circuit 37; a 
(magnetic) circuit breaker 41 connected to the power relay 39 through a power control 
terminal 40; a first power controller 43 connected to the power relay 39 through the circuit 
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breaker 41; a control device 47 such as a programmable logic controller (PLC) operating 
loading devices in semiconductor manufacturing facilities; and a second power controller 49 
that generates an operation voltage for the loading devices. The control device 47 is also 
coupled to a touch screen 45 that is also a control device. The circuit breakers 33 and 41 
protect the circuit elements from excessive current, and the power relay 39 protects the 
subsequent circuits when an electrical emergency occurs. 

[0030] The power control terminal 40 is coupled to a loading block 50 including a motor 63, 
a heater 65, and a compressor 67. The motor 63 is connected to the power control terminal 40 
through an inverter 57 and a circuit breaker 5 1 . The inverter 57 controls a rotation speed of 
the motor 63. The heater 65 is connected to the power control terminal 40 through a solid- 
state relay (SSR) 59 and a circuit breaker 53. The SSR controls on/off operations of the 
heater 65. The compressor 67 is connected to the power control terminal 40 through a 
magnetic contactor 61 and a circuit breaker 55. The circuit breakers, 51, 53, and 55 protects 
the loading devices, i.e., the motor 63, the heater 65, and the compressor 67, from excessive 
current. 

[00311 The emergency cutoff circuit 37 controls the power relay 39 with AC power supplied 
through the transformer 35. The first power controller 43 receives an AC voltage of 208V in 
single-phase and discharges a DC voltage of 280V to the second power controller 49 when 
transient power interruption occurs. The second power controller 49 receives the DC voltage 
of 280V provided from the first power controller 43, and then discharges a DC voltage at the 
time of transient power interruption. The DC voltages from the second power controller 49 
range from 5V through 24V that are minimum operation voltages to control the loading 
devices (the motor 63, the heater 65, and the compressor 67). It is beneficial to employ a 
switching mode power supply (SMPS) as the second power controller 49, which is disposed 
in the control device 47 or at the outside thereof. 
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[0032] The power relay 39 maintains a turned-on state for 1 second when transient power 
interruption occurs, by means of a trip prevention circuit embedded in the emergency cutoff 
circuit 37. Minimum operation voltages for the loading devices during transient power 
interruption are retained through DC voltages charged at condensers (or capacitors) of the first 
power controller 43 and the second power controller 47. 

[0033] Figure 4 shows a detailed circuit construction of an embodiment of the step-down 
transformer 35 and the emergency cutoff circuit 37. A magnetic circuit breaker 33 is installed 
at the power cable 32 at a consumer's side in order to protect the loading devices from being 
destroyed by an electrical shock such as by lightning. The power relay (Kl) 39 is also 
installed on the power cable 32 to operate an overall power supply for the system. The 
emergency cutoff circuit 37 conducts with the AC power of 24V provided from the step-down 
transformer 35 that converts the 208V AC into the 24V AC power. The emergency cutoff 
circuit 37 includes a trip prevention circuit 83 operable by the 24V AC power, switches 79 
and 81 that control the trip prevention circuit 83, and a magnetic contactor 82 to control the 
power relay 39. 

[0034] The power relay 39 is designed to be tripped (or turned off) when a power voltage 
falls down to a predetermined voltage level. For example, if the voltage of the trip prevention 
circuit 83 goes below 24V, the power relay 39 is turned off. However, the present 
embodiment forces the power relay 39 to maintain a turned-on state for 1 second by using the 
trip prevention circuit 83 even while transient power interruption occurs due to an accident at 
a power transmission site. Such maintenance of the turned-on state of the power relay for 1 
second prevents the loading devices from undesirably being inoperable due to transient power 
interruption, and stabilizes voltage-regulating operations in the first power controller 43 and 
the second power controller 49. 
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[0035] Figure 5 shows a functional relationship between the first power controller 43 and the 
second power controller 49. Referring to Figure 5, the first power controller 43 produces a 
280V DC voltage from the 208V AC voltage, and maintains a power supply state by 
discharging the 280V DC when transient power interruption occurs. The second power 
controller 49 generates 5V/24V DC from the 280V DC that is provided by the first power 
controller 43, and increases a hold-up time for setting the 5V/24V DC by discharging a DC 
voltage stored on a condenser thereof when transient power interruption occurs. 
[0036] Figure 6A shows the conventional case in which the power relay 39 is tripped off (or 
turned off) when transient power interruption occurs. On the other hand, Figure 6B shows a 
case in accordance with an embodiment of the present invention wherein the power relay 39 
maintains its turned-on state for 1 second even when transient power interruption occurs, 
which makes the loading devices be conductive without stopping their normal operations and 
thereby prevents manufacturing facilities from being shut down. Processing inertia may be 
also enhanced by the maintaining operation for power supply. 

[0037] Figure 7 shows a detailed circuit construction of and embodiment of the first power 
controller 43 converting the 208V AC power into the 280V DC power. Referring to Figure 7, 
the first power controller 43, as a voltage rectifier, includes a rectifier 89 of bridge diodes, a 
resistor 91, a condenser 93, a diode Dl, and a display unit 95. The rectifier 89 converts the 
208V AC into 280V DC, being connected between output terminals DCO+/DCO-. The 
resistor 91 and the condenser 93 are connected in series between output terminals 
DCO+/DCO-. The condenser 93 is charged with the 280V DC and discharges the 280V DC 
for a predetermined time (i.e., 1 second) when the AC power is shut down due to transient 
power interruption. The diode Dl is connected in parallel to the resistor 91 and transfers the 
charging voltage of the condenser 93 to the DC output terminal DCO+. The display unit 95, 
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including resistors R1-R3, an NPN bipolar transistor Ql, a Zener diode ZD1, and light 
emission diodes LD1-LD5, represents a current discharge state at the condenser 93. 
[0038] Figure 8 shows a detailed circuit construction of an embodiment of the second power 
controller 49 as an example of a SMPS. The SMPS basically functions to receive an AC 
voltage and to generate a DC power voltage with a switching loop, as is well known. 
However, the circuit shown in Figure 8 receives the 280V DC from the first power controller 
43 through both terminals (i.e., the DC output terminals DCO+/DCO- of the first power 
controller 43) connected to a condenser 103 that mostly acts as a charging/discharging 
element for the 280V DC. Referring to Figure 8, the second power controller 49 includes a 
rectifier 101 of bridge diodes, condensers 103 and 107, a step-down transformer 105, a 
switching device 109, and a pulse width controller 111. The rectifier 101 passes the 280V DC 
supplied from the first power controller. The condenser 103, being connected in parallel to 
the rectifier 89 is charged with the 280V DC supplied from the first power controller 43 and 
discharges the 280V DC when transient power interruption occurs. The step-down 
transformer 105 converts the 280V DC into 5V/24V DC that are minimum operation voltages 
for the loading devices. The condenser 107 is charged with the DC voltage of 5V/24V that is 
established at the second coil of the step-down transformer 105, and discharges the 5V/24V 
DC when transient power interruption occurs. The switching device 109, made of a MOS 
(metal-oxide-semiconductor) transistor, is connected between the condenser 103 and the 
transformer 105 and regulates an output voltage at the second coil of the transformer 105. 
The pulse width modulator 111 controls a conductive state of the switching device 109 in 
response to the output voltage of the second coil of the transformer 105. The second power 
controller 49 increases a hold-up time for establishing the minimum operation voltage DC 
5V/24V from the first charging voltage DC 280V, being affected from a discharge time 
permitted by the first power controller 43. 
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[0039] First, the maximum DC voltage supplied from the rectifier (e.g., 89 in Figure 7), V D c, 



U 



is: 

v 

1^-1.54 

(1) V DC =2j2 * [V] 

[0040] From the equation (1), it can be calculated that the rectifier generates about 276V DC 
from 200V AC, or about 138V DC from 100V AC. 

[0041] Meanwhile, the charging capacity of the condenser (e.g., 93), Q c is: 
V 2 

(2) 2 [Wsec] 

[0042] An entire backup time available in the condenser can be obtained by subtracting the 
minimum capacity from the maximum capacity, which is rendered in terms of an overall 
power consumption of the loading devices 

[0043] A backup time of the control device, for a charging capacity of 1000 jaF, is variable in 
accordance with the various power supply options, as shown in Table 1 . 

[Table 1] 



Input 
power 
option 


Input power 
range 


DC supply 
range 


Minimum 
operation 
voltage 


Backup time per 
IOOOjiF 
(Power 
Consumption) 


Usable state 


Free volt 


85-264V AC 


119-264V DC 


70V DC 


36.7Wsec 


Possible 


100V AC 
Only 


85-1 32V AC 


11 0-1 70 V DC 


70V DC 


7.35Wsec 


Possible 


200V AC 
Only 


170-264V AC 


220-370V DC 


170V DC 


24.7Wsec 


Possible 1 


Auto 
change 


85-264V AC 


Impossible 






Impossible 



[0044] The first power controller 43 receives 208V AC in single phase during a normal 
power supply term. The rectifier 89 converts the 208V AC into 280V DC. At this time, the 
condenser 93 is charged with the 280V DC. The resistor 93 buffs transient current that 
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violently inflows with large amount enough to affect the condenser. While the first power 
controller 43 generates the 280V DC during a normal power supply period, transient power 
interruption causes the condenser 93 to discharge the DC voltage held therein. Current from 
the condenser 93 is supplied to the output terminal DCO+ through the diode DL In the 
display device 95 for showing a discharge state of the condenser 93, the 280V DC is 
connected to a base of the bipolar transistor Ql through the resistors Rl and R2. The Zener 
diode ZD1 permits 10V DC to pass therethrough. The serial-connected LEDs LD1-LD5 are 
turned off when a residue voltage at the condenser 93 is lower than 10 V. 
[0045] In the second power controller 49, the rectifier 101 passes the 280V DC. The 
condenser 103 is charged with the 280V DC. The step-down transformer 105 converts the 
280V DC that is coupled at the first coil, into 5 V/24V DC, as the minimum operation voltage 
for the loading devices, which is established at the second coil. The condenser 107 is charged 
with the voltage at the second coil of the step-down transformer 105 and discharges its own 
voltage held therein when an AC power supply is cut off due to transient power interruption. 
The pulse width modulator 111 detects the voltage at the second coil of the step-down 
transformer 105, and then controls an operation of the switching device 109 in order to 
regulate the voltage at the second coil of the transformer 105 at a stable voltage level. When 
transient power interruption occurs, the condenser 103 discharges its voltage to the first coil 
of the transformer 105. Assuming that the second power controller 49 is embodied with a 
switching mode power supply (SMPS), it is an example to design a voltage input/output 
pattern of which 208V DC 280V at the first coil as ( an input terminal of the transformer 105 is 
converted into 24 V DC at the second coil as an output terminal of the transformer 105. 
[0046] While, during a period of transient power interruption, it is conventional to provide a 
10-20 ms holdup time until the minimum operation voltage 24V is generated from the second 
coil of the transformer 105 after the condenser 103, the holdup time of the present invention is 
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established to be at least over 1 second by means of the first power controller 43 or by 
adjusting capacity of the condenser 103. 

[0047] Now, the operation of the above-described power management system will be 
explained in conjunction with Figures 9 A through 9D, Figure 9A shows a waveform of the 
AC power voltage supplied from a power transmitter outside of the power management 
system, Figure 9B shows on/off states of the power relay 39 (a magnetic contactor; M/C) of 
Figure 3. Figure 9C illustrates operating states for the control and loading devices Figure 9D 
shows a waveform of a feedback signal for operation of a chiller during a semiconductor 
manufacturing process. 

[0048] Referring to Figures 9A through 9D, first, after a run switch is turned on at a time til, 
the devices (including the controller, and the loading devices) of the manufacturing facility 
start to be active. Even if a power drop occurs due to transient power interruption at a time 
tl2, the power relay 39 maintains a turned-on state from the time tl2 to a time tl3, for 1 
second, by the trip prevention circuit employed in the emergency cutoff circuit 37. As shown 
in Figures 9B and 9C, the active maintenance of the power relay 39 for the transient power 
interruption (that is defined within 1 second) makes all the control devices keep their normal 
operations without shutting-down due to the transient power interruption. After that, when 
another power suspension occurs at a time tl4 and lasts over 1 second, the power relay and 
the control devices are turned off at a time tl5 after maintaining their active states for 1 
second. The reason that the power supply is cut off after 1 second from a power suspension is 
to prevent damage to the power supply system due to violent current incoming thereto when 
the power supply recovers. 

[0049] Table 2 and Table 3, below, show test conditions and results, respectively, for holdup 
times and minimum operation voltages in accordance with various kinds of the control 
devices such as a PLC, a touch screen, or digital controllers, with a 300 uF and 280V DC. 
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[Table 2] 



Type of 
control 
device 


Model 
name 


Manufacturer 


Holdup time 


Minimum 
operation 
voltage 


Power option 


PLC 


N70-a 


SAMSUNG 


12sec 


50V DC 


Free voltage 


Touch screen 


V uvjov^ 


SAMSUNG 


12sec 


30V DC 


Free voltage 


Digital 
controller 


FX4S 


AUTONICS 


102sec 


35V DC 


Free voltage 


Digital 
controller 


E5CS 


OMRON 


60sec 


35V DC 


Free voltage 


Digital 
controller 


SDC200 


Y-H 


26sec 


40V DC 


Free voltage 


Digital 
controller 


SDC40 


Y-H 


21 sec 


55V DC 


Free voltage 









[Table 3] 




y ' 


Power design 
condition 


Under lsec 


Over lsec 


Improvement 


133 


State of power relay 
(magnetic contactor) 


Maintain for 
lsec 


Tripped after 1 sec 


Main power relay (M/C) 
maintenance circuit 
(Emergency cutoff 
circuit) 




Power state of control 
device 


Maintain for 
lsec 


Tripped after 1 sec 


Power back-up (First 
power controller) 




Feedback status 


Maintain for 
lsec 


Tripped after 1 sec 


Power back-up (Second 
power controller) 




Process variation 


j Normal 


Temperature in chamber 
is increased 


Checking after power 
recovery 



[0050] As seen from Tables 2 and 3, according to the test results, the emergency cutoff 
circuit forces the power relay (made of a magnetic contactor) to maintain a tumed-on state for 
1 second, so that process inertia of the loading devices (rotation inertia in a pump or a 
compressor; latent heat in a heater etc.) is enhanced to maintain a normal operation of 
manufacturing facilities. Thus, the control devices, e.g., PLC, touch screen, or digital 
controllers, maintain their valid operations for 1 second with a back-up by the 280V DC 
provided from the first power controller 43 even while transient power interruption occurs. In 
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the test procedure, a practical range of voltage-drop is 10-30%, and the time for reducing the 
voltage is 100-3 00ms. It is possible to conduct a normal operation of manufacturing facilities 
with 70-90% of normally supplied voltage. 

[0051] Figure 10 shows a functional construction of semiconductor manufacturing facilities, 
to which the power management system according to the present invention is applicable and 
maybe associated. It includes a reaction chamber 1 19, a pump 117 controlling a vacuum state 
of the reaction chamber 1 19, an RF (radio frequency) generator 115 supplying RF power to 
the reaction chamber 1 19, a chiller 1 13, a power distributor 123 supplying AC power 
transferred through a power cable to the chiller 113, and a main control system 121 
controlling an overall operation of the facilities. The chiller 113 regulates temperature in a 
reaction chamber 1 19 by circulating water for the reaction chamber 119. According to the 
present invention, the power management system shown in Figure 3 can be embedded in the 
chiller 113 and enable the chiller 1 13 to keep a temperature regulating operation for the 
reaction chamber 119 even while AC power from the power distributor 109 is being shut 
down due to transient power interruption. 

[0052] In addition to the chiller 1 13, the power management system of the invention may be 
applicable to a dry pump (e.g., such as the pump 1 17), a scrubber treating exhaust gas from 
the reaction chamber, a hot DIN supply system providing hot de-ionized water for an wafer 
cleaning process, a slurry supply system for a CMP (chemical-mechanical polishing) process, 
or a temperature/humidity controller for a photolithography process. Moreover, the power 
management system may be applicable to other manufacturing system subject to a power- 
supplying state, during a term of transient power interruption, in obtaining a reliable process 
condition and in preventing an abrupt shutdown of control and loading devices. 
[0053] As described above, since the power management system prevents malfunctions or 
shutdown of control and loading devices employed in manufacturing facilities even when 
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transient power interruption occurs, by maintaining a power supply a predetermined time, it is 
possible to maintain stable process conditions in semiconductor manufacturing facilities even 
when the transient power interruption occurs. 

[0054] Although the preferred embodiments of the present invention have been disclosed for 
illustrative purposes, those skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing from the scope and spirit of the 
invention as described in the accompanying claims. 
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